
2005-03-09 IEEE C802.16e-05/169 
 

    0

 

Project IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16> 

Title DCD/UCD Changes in Idle Mode 

Date 
Submitted 

2005-03-09 

Source(s) Beomjoon Kim, Kiseon Ryu, Ronny 
(Yong-Ho) Kim 
LG Electronics Inc. 
LG R&D Complex, 533 Hogye-
1dong, Dongan-gu, Anyang, 431-
749, Korea 

Phillip Barber 
Broadband Mobile Technologies, Inc.
8302 Sebastian Inlet 
Frisco, TX 75035 

Jungje Son 
Samsung Electronics Co. LTD. 

Voice: +82-31-450-7188 
Fax: +82-31-450-7912 
[mailto:beom@lge.com] 
 
 
 

Voice: +1-972-365-6314 
Fax: +1-925-396-0269 
[mailto:pbarber@BroadbandMobileTech.com] 
 

Voice: +82-31-279-5845 
FAX. : +82-31-279-5130 
[mailto:jungje.son@samsung.com] 

Re: Call for comment on IEEE802.16e/D6 

Abstract This contribution proposes a method to enable an Idle Mode MS to receive DCD/UCD message 
efficiently. 

Purpose Discussion and adoption in IEEE802.16e. 

Notice 
This document has been prepared to assist IEEE 802.16. It is offered as a basis for discussion and is not binding on 
the contributing individual(s) or organization(s). The material in this document is subject to change in form and 
content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained 
herein. 

Release The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, 
and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name 
any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole 
discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The 
contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16. 

Patent 
Policy and 
Procedures 

The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures 
<http://ieee802.org/16/ipr/patents/policy.html>, including the statement "IEEE standards may include the known 
use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or 
applicant with respect to patents essential for compliance with both mandatory and optional portions of the 
standard." Early disclosure to the Working Group of patent information that might be relevant to the standard is 
essential to reduce the possibility for delays in the development process and increase the likelihood that the draft 
publication will be approved for publication. Please notify the Chair <mailto:chair@wirelessman.org> as early as 
possible, in written or electronic form, if patented technology (or technology under patent application) might be 
incorporated into a draft standard being developed within the IEEE 802.16 Working Group. The Chair will disclose 
this notification via the IEEE 802.16 web site <http://ieee802.org/16/ipr/patents/notices>. 



2005-03-09 IEEE C802.16e-05/169 
 

    1

DCD/UCD Changes in Idle Mode  
Beomjoon Kim, Kiseon Ryu, Ronny (Yong-Ho) Kim 

LG Electronics Inc. 
Phillip Barber 

Broadband Mobile Technologies Inc. 
Jungje Son 

Samsung Electronics 

Introduction 
Idle Mode MSS can waste substantial frames decoding the beginning of each and every frame looking for the 
updated DCD/UCD to regain burst mode synch, upon detecting a change in the Configuration Change Counter 
of the DL-MAP. Increasing the spacing between DCD/UCD changes and/or transmission is hardly helpful as it 
only increases the duration of this constant decoding period. Decreasing the spacing between DCD/UCD 
changes and/or transmissions beyond what is desirable for optimal system performance unnecessarily increases 
overhead. A method to remove MSS obligation to search each frame for updated DCD/UCD is to include the 
frame number of the next DCD/UCD transmission. 
With the frame number in hand, MSS could continue their mode operation without the burden of unnecessarily 
decoding the beginning of frames outside of their listening interval, awakening when the proscribed DCD/UCD 
transmission frame time arrives, decoding the transmission, and becoming again immediately available to return 
to normal operation with minimal synchronization; minimized call setup latency. With this method, MSS in Idle 
remain constantly updated to DCD/UCD changes with the minimum of frame decoding requirements. 

Proposed Text Change 
 
Remedy 1: 

[In 6.3.21.4 MS Paging Listening Interval, modify paragraph as:] 

The MS shall scan, decode the DCD and DL-MAP, and synchronize on the DL for the Preferred BS in time for 
the MS to begin decoding any BS Broadcast Paging message during the entire BS Paging Interval. At the end of 
MS Paging Listening Interval, providing that the MS does not elect to terminate the MS Idle Mode, the MS may 
return to MS Paging Unavailable Interval. 

If BS transmits the DCD/UCD Transmission Notification IE during a Paging Interval, MS shall read and react 
to this message, interrupting regular Idle Mode operation. Even if scheduled to be in a paging unavailable 
interval, the MS shall awaken at DCD and UCD Transmission offsets in time to synchronize to the DL and 
decode the DCD and UCD message in the frame, if present. If the MSS fails to decode one or both of DCD and 
UCD, or no DCD or UCD was transmitted by the BS, the MSS shall continue decoding all subsequent frames 
until it has acquired both updated DCD and UCD. Upon successful completion of DCD and UCD decoding, the 
MSS shall immediately return to regular Idle Mode operation. Idle Mode operation is not affected by 
DCD/UCD Transmission Notification IE in any other way. 

 

Remedy 2: 

[In 8.4.5.3 DL-MAP IE format, below line 6, page 269, add the following sub-clause:] 

8.4.5.3.26 DCD/UCD Transmission Notification IE 
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DCD/UCD Transmission Notification IE may be sent during Paging Interval to facilitate Idle Mode MS to 
receive and decode DCD and UCD transmitted by Preferred BS while preserving maximum utility of MS Idle 
Mode Operation. MS in Idle Mode operation shall examine whether or not DCD/UCD Transmission 
Notification IE is included in DL-MAP during Paging Interval. Presence of the IE with the included DCD and 
UCD transmission offsets shall inform MS of pending DCD and/or UCD transmission during the next Paging 
Unavailable Interval. Idle Mode MS notified by this IE shall awaken at DCD and UCD Transmission offsets in 
time to synchronize to the DL and decode the DCD and UCD message in the frame, if present. If the MSS fails 
to decode one or both of DCD and UCD, or no DCD or UCD was transmitted by the BS, the MSS shall 
continue decoding all subsequent frames until it has acquired both updated DCD and UCD. Upon successful 
completion of DCD and UCD decoding, the MSS shall immediately return to regular Idle Mode operation. Idle 
Mode operation is not affected by DCD/UCD Transmission Notification IE in any other way. 

 

Table 285t – DCD/UCD transmission notification IE format 

Syntax Size Notes 
DCD/UCD transmission notification IE () {   
 Extended DIUC 4 bits  
 Length 4 bits Length of IE in Bytes 
 DCD/UCD transmission indication flag 2 bits For each bit location, a value of ‘1’ indicates 

that DCD and UCD transmission is scheduled 
during next Paging Unavailable Interval. 
Bit #0: DCD transmission during next Paging 
Unavailable Interval. 
Bit #1: UCD transmission during next Paging 
Unavailable Interval. 

 Reserved  6 bits  
 DCD transmission offset 16 bits This value indicates the number of frames left 

for the next DCD transmission and included if 
Bit #0 of DCD/UCD transmission indication 
flag is set to 1. 

 UCD transmission offset 16 bits This value indicates the number of frames left 
for the next UCD transmission and included if 
Bit #1 of DCD/UCD transmission indication 
flag is set to 1 

}   
 

Remedy 3: 

[Change Table 244, page 219, as follows:] 

 

8.3.6.2.8 DL-MAP dummy IE format 

 

Table 244 – OFDM DL-MAP dummy IE format 

Syntax Size Notes 
Dummy_IE () {   
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 Extended DIUC 4 bits 0x060x07…0x0F 
 Length 4 bits 0..15 
 Unspecified data variable The ‘Length’ field specifies the size of the field 

in bytes. 
}   
 

[Insert new sub-clause 8.3.6.2.10 as follows:] 

 

8.3.6.2.10 DCD/UCD Transmission Notification IE 

DCD/UCD Transmission Notification IE may be sent during Paging Interval to facilitate Idle Mode MS to 
receive and decode DCD and UCD transmitted by Preferred BS while preserving maximum utility of MS Idle 
Mode Operation. MS in Idle Mode operation shall examine whether or not DCD/UCD Transmission 
Notification IE is included in DL-MAP during Paging Interval. Presence of the IE with the included DCD and 
UCD transmission offsets shall inform MS of pending DCD and/or UCD transmission during the next Paging 
Unavailable Interval. Idle Mode MS notified by this IE shall awaken at DCD and UCD Transmission offsets in 
time to synchronize to the DL and decode the DCD and UCD message in the frame, if present. If the MSS fails 
to decode one or both of DCD and UCD, or no DCD or UCD was transmitted by the BS, the MSS shall 
continue decoding all subsequent frames until it has acquired both updated DCD and UCD. Upon successful 
completion of DCD and UCD decoding, the MSS shall immediately return to regular Idle Mode operation. Idle 
Mode operation is not affected by DCD/UCD Transmission Notification IE in any other way. 

 

Table 242b – DCD/UCD transmission notification IE format 

Syntax Size Notes 
DCD/UCD transmission notification IE () {   
 Extended DIUC 4 bits 0x06 
 Length 4 bits Length of IE in Bytes 
 DCD/UCD transmission indication flag 2 bits For each bit location, a value of ‘1’ indicates 

that DCD and UCD transmission is scheduled 
during next Paging Unavailable Interval. 
Bit #0: DCD transmission during next Paging 
Unavailable Interval. 
Bit #1: UCD transmission during next Paging 
Unavailable Interval. 

 Reserved  6 bits  
 DCD transmission offset 16 bits This value indicates the number of frames left 

for the next DCD transmission and included if 
Bit #0 of DCD/UCD transmission indication 
flag is set to 1. 

 UCD transmission offset 16 bits This value indicates the number of frames left 
for the next UCD transmission and included if 
Bit #1 of DCD/UCD transmission indication 
flag is set to 1 

}   
 


